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(54) Resin-moulded semiconductor device, method for manufacturing the same, and leadframe 



(57) A resin-molded semiconductor device in- 
cludes: signal leads; a die pad with a central portion et- 
evated above a peripheral portion thereof; support 
leads, each including a raised portion higher in level 
than the other portbns; and DB paste for use in die 
bonding. All of these members are encapsulated within 
a resin encapsutant. The bwer part of each of these sig- 
nal leads protrudes downward out of the resin encapsu- 



tant and functions as an external electrode. Each of the 
support leads Is provided with two bent portions to cush- 
ion the deforming force. By forming a half-blanked por- 
tion in the die pad. the central portion is elevated above 
the peripheral portion, thus preventing the semiconduc- 
tor chip from being hampered by the support leads. Ac- 
cordingly, the size of the semiconductor chip nrounted 
can be selected from a broader range and the humidity 
resistance of the device can also be improved. 



Fig. 1(a) 
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Description 



BACKGROUND OF THE INVENTION 

[0001] The present inversion r'etales to a resin-mold* 
ed semiconductor device in which semiconductor chip, 
leadframe and so on are molded with a resin encapsu- 
lant In particular, the preseni Invention relates to an im- 
proved device with the backside of a die pad exposed 
to radiate heat from a buiii-in power elecironic device 
more efficiently. 

[0002] In recent years, to catch up with rapidly ad- 
vancing downsizing of electronic units, it has become 
increasingly necessary to assemble semiconductor 
components for those electronic units at a higher and 
higher density. Correspondingly, sizes and thicknesses 
of the semiconductor components such as resin-moided 
semiconductor devices, in which semiconductor chip, 
leadframe and so on are molded with a resin encapsu- 
lanl. have also been noticeably reduced. Examples of 
resin-molded semiconductor devices accomplishing 
these objects include a so<:alied 'quad flat non-leaded 
(QFN)' package. From the QFN package, outer leads, 
which are usually provided to protrude laterally out of a 
package, are eliminated, instead, external electrodes to 
be electrically connected to a motherboard are provided 
on the backside of the QFN package. 
[0003] Particularly vjhen a power electronic device is 
built in a semiconductor chip, the resin-molded semi- 
conductor device should have its size or thickness re- 
duced while taking its heat radiation properties into ac- 
count. Thus, a QFN package for a power electronic de- 
vice (hereinafter, simply referred to as a 'power QFN 
package*) has intentionally exposed the backside of a 
die pad. on which a semiconductor chip is mounted, not 
covered with a resin encapsulant. Hereinafter, structure 
and manufacturing method of a conventional power 
QFN package will be described. 
[0004] Figure 1 8(a) is a perspective view of a conven- 
tional power QFN package. Figure t8(b) is a cross-sec- 
tional view thereof taken along the line XVIIIb-XVIIIb in 
Figure 18(a); and Figure 18(c) is a bottom view thereof. 
[0005] As shown in Figures 18(8) through 1 8(c). the 
conventional power QFN package includes a leadframe 
consisting of: signal leads 101 ; a die pad 102; and sup- 
port leads 103 for supporting the die pad 102. A semi- 
conductor chip 104 with a built-in power elecironic de- 
vice is bonded on the die pad 102 with an adhesive 108, 
and electrode pads (not shown) of the chip 104 are elec- 
trk:ally connected to the signal leads 1 01 with metal fine 
wires 105. And the die pad 102 except for its backside, 
semiconductor chip 1 04, signal leads 1 01 , support leads 
103 and metal fine wires 105 are molded with a resin 
encapsulant 106. In this structure, no resin encapsulant 
106 exists on the backside of the signal leads 101. In 
other words, the backside of the signal leads 101 is ex- 
posed and the respective lower pans of the signal leads 
101, including the exposed back surtaccs thereof, are 



used as external electrodes 101 a 
[0006] The backside I02a of the die pad 102 is not 
covered with the resin encapsulant 1 06 either, but func- 
tions as an exposed heal-radiatmg plate By bringing 
£ this die pad 1 02 into contact with a heai-radiating portion 
. of a motherboard a heat quantity, which has been e.T.il- 
led from the power electronic device consuming a lot ol 
power, can be dissipated, thus suppressing a rise m 
temperature v/ithin the package. 
10 [0007] According to the conventional technique, when 
the power QFN package is mounted on a motherboard 
such as a printed wiring board, solder ball electrodes 
are attached onto the external electrodes 101a tc en- 
sure a standofi height as measured from the backside 
IS of the resin encapsulant 106 This is done because the 
standoff height is required m bonding the external elec- 
trodes 101 a. i.e.. the lower parts of the signal leads 101 . 
to the electrodes of the motherboard After the standoff 
height has been ensured by providing these ball elec- 
20 trodes in this manner, the package is mounted on the 
motherboard 

[0008] A power QFN package like this may be manu- 
factured by performing the following process steps, for 
example. First, a leadframe. including the signal leads 
2S 101, die pad 102, support leads 103 and so on. is pre- 
pared. It should be noted that the leadframe prepared 
is often provided with dam bars for preventing the over- 
flow of a resin encapsulant during resin molding Next, 
the semiconductor chip 104 is bonded, with the adhe- 
30 sive 108, onto the die pad 102 of the leadframe pre- 
pared This process step is called 'die bonding". Then, 
the semiconductor chip 104, which has been bonded 
onto the die pad 102. is electrically connected to the sig- 
nal leads 101 with the metal fine wires 1 05. This process 
35 step is called 'wire bonding". As the metal fine wires 
105, aluminum (A!) or gold (Au) fine wires may be ap- 
propriately used, for example. 

[0009] Subsequently, the semiconductor chip 104, 
part of the die pad 102 except for the backside ihereoi. 
40 signal leads 101. support leads 103 and metal fine wires 
105 are molded with the resin encapsulant 106 such as 
an epoxy resin. In this case, the leadframe. on which the 
semiconductor chip 1 04 has been bonded, is introduced 
into a molding die assembly and transfer-molded In par- 
45 ticular. resin molding is periomned with the backside of 
the signal leads 101 in contact wi:n the upper or lower 
die of the die assembly. Finally, the ends of the signal 
leads 101, protruding outward from the resin encapsu- 
lant 1 06, are cut off after the resin molding process step 
so By performing this cutting process step, the end faces 
of the signal leads 1 01 cut off are substantially flush with 
the side faces of the resin encapsulant 106 That is to 
say. this structure does not include any outer leads, 
which are ordinarily provided as external terminals. In- 
55 stead. soWer ball electrodes are provided for this struc- 
ture as alternative external terminals under the external 
electrodes 101a. which are respective exposed lower 
parts of the signal leads 101 not covered with the resm 
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encapsulani 106. As the case may be. a solder piai.ng 
layer is somelimes formed in place of the solder balls 
[0010] The conventional power OFN package, how- 
ever, has me lollowing drawbacks. First, since the lower 
surlaces of the external electrodes 101 a are located m 
substantially the same plane as the resin encapsulani 
106 on the backside of the semiconductor device, no 
standoff height is ensured as measured from the bottom 
of the resin encapsulant 106. Thus, the device must be 
mounted onto a motherboard with the solder ball elec- 
trodes interposed therebetween. Accordingly, mounting 
cannot be carried out efficiently. 
[00111 In the conventional manufacturing process of 
a resin-molded semiconductor device, a Icadframe. on 
which a semiconductor chip has been bonded, is intro- 
duced into a die assembly. Then, the lead! rame with the 
chip mounted is molded with a resin by pressing the sig- 
nal leads against the surlace of the lower die such that 
the leads come into close contact with the die Even so. 
there occurs a problem lhat the resin encapsulant 
reaches the backside of the signal leads to form a resin 
burr (oveniowed resin) on the surlace of the cxiernal 
electrodes. 

[00121 Thus, according lo a proposed technique, a 
seal tape is interposed between the lower surlace of the 
outer rail or the signal leads and the surface of the die 
assembly and resin molding is carried out with the lower 
parts of the signal leads forced into the seal tape. In this 
manner, those lower parts of the signal leads are pro- 
truded downward out of the resin encapsulani. In such 
a case, however, if the outer rail is deformed due to the 
clamping force applied to the outer rail and to the signal 
leads neighboring the outer rail, the force causing that 
deformation might be transmitted lo the die pad by way 
of the support leads. As a result, the die pad might be 
deformed or displaced. It is imaginable to eliminate the 
support leads lo obviate such inconvenience Neverthe- 
less, the reliability of the package might be risked be- 
cause the die pad could not be supported with certainty 
in such a case. 

' [0013] In view of these respects, part of a support lead 
is preferably benl to form a raised portion higher in level 
than the other portions of the support lead. Then, the 
support lead can function as a sort of spring cushioning 
the defornrtation of the die pad. Accordingly, it is probably 
possible to prevent the die pad from being deformed due 
to the clamping force applied lo the outer rail of the lead- 
frame. 

[00141 If the support leads are expected to perform a 
deformation cushioning function by providing those 
raised portions therefor, however, such a structure tacks 
in adaptability to chips of various sizes. Specifically, 
aside from semiconductor chips of relatively small sizes, 
if semiconductor chips of relatively large sizes are 
mounted on such a leadframe structure, those chips 
might be hampered by the raised portions of the signal 
leads. 



SUMMARY OF THE INVENTION 

[0015] An object of the present invention is providing 
a resin-molded semiconductor device adaptable ic 
5 semiconductor chips ol widely var^-ing sizes and a melh- 
od tor manufacturing the same. 
[0016] Another object of the present inveniion is im- 
proving the reliability of a resin-molded semiconduclor 
device by preventing a resin encapsulant Ironrj being 
10 peeled off a die pad with a lot more certainty. 

[0017] A leadframe according to the present invention 
is used for manufacturing a resin-molded semiconduc- 
tor device The leadframe includes an outer rail sur- 
rounding an opening in which a semiconductor chip will 
15 be mounted: a die pad provided inside the opening; a 
plurality of support leads for supporting the die pad. and 
a plurality of signal leads, which are connected to the 
outer rail around the periphery of the opening and ex- 
tend toward the die pad. Each said support lead is pro- 
20 vided with a raised intermediate portion higher in level 
than the other portion thereof. A central portion of the 
die pad is elevated above a peripheral portion thereof 
surrounding the central portion to support the semicon- 
ductor chip thereon. 
2S [0018] In the leadframe according lo the preseni in- 
vention, each support lead is provided with a raised por- 
tion and can cushion the force causing deformation. 
Thus, when resin nrK>lding is performed using this lead- 
frame and a seal tape such that a lower part of each 
30 signal lead protrudes out of the resin encapsulant. the 
support leads are noi deformed even with the clamping 
force applied to the outer rail of the leadframe. Accord- 
ingly, it is possible to prevent the die pad from being de- 
formed or displaced because of ihe clamping force. In 
3S addition, since the central portion of the die pad is ele- 
vated above the peripheral portion thereof, even a sem- 
iconductor chip of a relatively large size is not hampered 
by the support leads. Thai is to say. the semiconductor 
chip mounted on the leadframe can be selected from a 
<o much broader size range. Moreover, since the semicon- 
ductor chip is mounted only on the central portion of the 
die pad. the resin encapsulant also exists between the 
peripheral portion of the die pad and the semiconductor 
chip. As a result, the semiconduclor chip can be held by 
45 ihe resin encapsulant more strongly and a resin-molded 
semiconductor device with improved moisture resist- 
ance can be provided. 

[0019] In one embodiment of the present invention, 
the centra! portion of the die pad is preferably elevated 

50 above the peripheral portion via a half-blanked portion. 
In such an embodiment, the central portion can be ele- 
vated with substantially no strain applied to the die pad. 
[0020] In another embodiment of the present inven- 
tion, the upper surface of the die pad at the central por- 

55 tion is preferably higher in level than the uppermost sur- 
face of the support leads at the raised portion In such 
an embodiment, hampering between the semiconductor 
chip mounted and the support leads can be avoided 
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easily and wiih more certainty 

[0021] In still another embodiment, the die pad is pret- 
erably partially punched between the central and periph- 
eral portions Ihercot. In such an embodiment, when res- 
in molding is carried out using. this leadtrame. the resin 
eocapsularit can be poured down through the punched 
portions around the central portion. As a result, a resin- 
molded semiconductor device, in which the central por- 
tion of the die pad is in much closer contact with the resin 
encapsulani. can be provided 

[0022] A tirsl exemplary resin-molded semiconductor 
device according to the present invention includes a die 
pad. a central portion of the die pad being elevated 
above a peripheral portion thereof surrounding the cen- 
tral portion; a semiconductor chip mounted on the cen- 
tral portion of the die pad; a pluralrty of support leads lor 
supporting the die pad; a plurality of signal leads e)rtend- 
ing toward the die pad. a plurality of metal line wires lor 
electrically connecting the semiconductor chip to the 
signal leads; and a resin encapsulant lor encapsulating 
the semiconductor chip, the die pad. the support leads, 
the metal line wires and the signal leads such that the 
lower and outer side faces of each said signal lead are 
exposed as an external terminal and that a lower part of 
the signal lead protrudes downward. Each said support 
lead extends from the die pad to reach an associated 
side face of the resin encapsulant and is provided with 
a raised intermediate portion higher in level than the oth- 
er portion of the support lead. 

[0023] The first resin-molded semiconductor device 
performs the same functions and attains the same ef- 
fects as those of the inventive leadframe. As a result.' 
the size of a semiconductor chip to be housed in the 
resin-molded semiconductor device can be selected 
from a wider range and the moisture resistance of the 
device can be improved. 

[0024] In one embodiment of the present invention, 
the tower surface of the semiconductor chip is preferably 
higher in level than the uppermost surface of each said 
support lead. 

[0025] In another embodiment of the present inven- 
tion, the raised portion of each said support lead is pref- 
erably sloped in such a manner as to reduce its height 
from a portion closest to the die pad toward the associ- 
ated side face of the resin encapsulant. 
[0026] In still another embodiment, the die pad is pref- 
erably partially punched between the central and periph- 
eral portions thereof, and a region under the central por- 
tion of the die pad is preferably also filled in with the 
resin encapsulant. In such an embodiment, the central 
portion of the die pad can be in even closer contact with 
the resin encapsulant. 

[0027] In still another embodiment, a closed-loop 
groove is preferably formed in the lower surface ol the 
die pad at the peripheral portion In such an embodi- 
ment, the resin encapsulant does not overflow onto the 
lower surface of the die pad at the peripheral portion 
[0028] A second exemplary resin-molded semicon- 



ductor device according to the present invc-n;ion in- 
cludes' a die pad. a central portion ot the die pac bemg 
elevated above a peripheral portion thereof surrounding 
the central por;ion. a semiconductor chip rcun:cd on 
5 the central portion of the die pad a plurality of support 
leads for supporting the die pad. a pluraiiiy of signal 
leads extending toward the die pad. a plurality of metal 
fine wires lor electrically connecting the semconduclor 
chip to the signal leads; and a resin encapsulant lor en- 
10 capsulating the semiconductor chip, the die pad. the 
support leads, the metal fine wires and the signal leads 
such that the lower and outer side faces of each said 
signal lead are exposed as an externa! terminal and that 
a lower part of the signal lead protrudes downward 
IS Each said support lead extends Irom the die pad to 
reach an associated side lace of the resin encapsulant 
and is provided with a raised intermediate portion higher 
in level than the other portion of the support lead. The 
semiconductor chip is supported by the raised portions 
20 of the support leads. 

[0029] The second resin -molded semiconductor de- 
vice also exhibits improved moisture resistance just like 
the first resin-molded semiconductor device In addition, 
the semiconductor chip can be supported more stably 
2S by the support leads in the second device. 

[0030] In one embodiment of the present invention.* a 
closed-loop groove is also preferably formed in the low- 
er surface of the die pad at the peripheral portion. 
[0031] A third exemplary resin-molded semiconduc- 
30 tor device according lo the present invention includes 
a die pad. a central portion of the die pad being elevated 
above a peripheral portion thereof surrounding the cen- 
tral portion; a semiconductor chip mounted on the cen- 
tra! portion of the die pad; a plurality of support leads lor 
35 supporting the die pad; a plurality of signal leads extend- 
ing toward the die pad; a plurality of metal fine wires for 
electrically connecting the semiconductor chip to the 
signal leads; and a resin encapsulant for encapsulating 
the semiconductor chip, the die pad. the support leads. 
40 the metal fine wires and the signal leads such that the 
lower and outer side faces of each satd signal lead are 
exposed as an external terminal and that a lower part of 
the signal lead protrudes downward. Part of the resin 
encapsulani is interposed between the upper surface ol 
45 the die pad at the peripheral portion and the backside 
of the semiconductor chip. A groove is provided in the 
upper surface of the die pad at the peripheral portion so 
as to surround the central portion. 
[0032] In the resin-molded semiconductor device ac- 
50 cording to any embodiment ol the present invention, a 
gap exists between the upper surface ol the die pad at 
the peripheral portion surrounding the central portion 
thereof and the backside of the semiconductor chip. By 
filling in the gap with the resin encapsulant. the resin 
55 encapsulant can be in closer contact with the upper sur- 
face of the peripheral portion. II the moisture resistance 
of the device deteriorates or if a thermal stress is caused 
in the device, part of the resin encapsulant lillmg the gap 
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hPiween the peripheral portior^ oi ihe d.e pad a-^d the 
s SSductor cfip r^igm peel ott the d-e pad over a 
Sr and wider area. In contrast, the th.rd res.n.r.oided 
Iliconductor device is provided with a groove .n he 
uDPer surlace of the peripheral pon.on. where peel.r^g 
of Ihe resin encapsulam possibly happens Accord.ngly. 
even if the resin is peeling o« the die pad over an .n^ 
rreasingly wide area, that peeled portion can be trapped 
a the groove. Thus, the reliability oi the resin-molded 
semiconductor device can be maintained by preventing 
that peeling ol the resin oft the die pad Irom expanding 
r0033l In or^e embodimeni ol the preseni invention, 
the central portion is preterably elevated by presswork- 
ing and hall-blanking the die pad. and preterably has a 
substantially circular planar shape. 
r00341 In another erribodiment of the preseni inven- 
lion a plurality of the grooves are preferably provided^ 
10035] In still another embodiment, each said support 
lead preferably extends from the die pad to reach an 
associated side face ol the resin encapsulani and .s 
preferably provided with a raised intermediate pon.on 
higher in level than the other portion ol the support lead 
r00361 A first exemplary method for manufacturing a 
resln-molded semiconductor device according to the 
present invention includes the steps of a) preparing a 
semlconduclof chip and b) preparing a leadtrame. The 
leadframe Includes: an outer rail surrounding an open- 
ing in whch the semiconductor chip will be mounted, a 
die pad provided inside the opening, a central portion of 
the die pad being elevated above a peripheral port.or) 
thereof surrounding the central portion; a plurality o! 
support leads for connecting the d.e pad to the outer ra.l. 
each said support lead including a raised intermediate 
portion higher in level than the other portion thereof: and 
a plurality of signal leads, which are connected to the 
outer rail around the periphery ol the opening and ex- 
lend toward the die pad. The method further includes 
the steps of: c) bond.ng Ihe semiconductor chip on the 
central portion of the die pad in the leadtrame: d) eiec- 
trically connecting the semiconductor chip to the signal 
leads via connection members: and e) molding the sem- 
iconductor chip, the die pad. the connection members, 
the support leads and the signal leads with a resin en- 
capsulant with a seal tape interposed between the back- 
side of the leadframe and a die assembly and with 
clamping force applied to the leadframe and the seal 
tape. 

[0037J According to the first method, the size restric- 
tions of semiconductor chips can be eased, the delor- 
mation or displacement ot the die pad during resin mold- 
ing can be suppressed and the lower part ol each signal 
lead can be protruded out of the resin encapsulani. 
[0038] In one embodiment of the present invention, 
the clamping force is preferably applied to the outer rail 
of the leadframe and to the seal tape in the step e) In 
such an embodimeni. jhe lower part of each s«gna! lead 
adjacent to the outer rail can have its protrusion height 
increased. 



[0039] In another embodiment ol Ihe preseni inven- 
tion, a closed-loop groove is preferably formed in the 
lower surface of the d.e pad ai the peripheral portion in 
me slop b) in such an embodiment, it is possible to pre- 
5 vent the resin encapsulani from overtlowing so tar as to 
reach Ihe lower surface of the die pad at the peripheral 
portion. 

[0040] In still another embodiment, the die pad is pref- 
erably partially punched between the central and periph- 
10 eral portions thereof in the step b). In such an embodi- 
ment. Ihe resin encapsulani can be poured down 
through the punched portions around the central portion 
of the die pad during the resin molding siep e) 
[004t] A second exemplary method lor manulaciui- 
IS ing a resin-molded semiconductor device according to 
If^e preseni invention includes the steps ol a) preparing 
a semiconductor chip with electrodes and b) preparing 
a leadframe. The leadframe includes: an outer rail sur- 
rounding an opening, in which the semiconductor chip 
20 will be mounted, a die pad provided inside the opening, 
a central portion of the die pad being elevated above a 
peripheral portion thereof surrounding the central por- 
tion, a groove being provided in the upper surtace of the 
die pad at the peripheral portion; a plurality of support 
2S leads for supporting the die pad. and a plurality of signal 
leads one end of each said signal lead being connected 
to the outer rail, while the other end thereof extending 
toward the die pad. The method further includes the 
steps of: c) securing the semiconductor chip onto the 
30 die pad by bonding Ihe upper surface of the die pad at 
the central portion to the backside of the semiconductor 
chip via an adhesive; d) electrically connecting the elec- 
trodes of the semiconductor chip mounted on the d.e 
pad to the signal leads of the leadframe with metal fine 
35 wires- e) molding the semiconductor chip, the die pad 
the support leads, the metal fine wires and the stgnal 
leads with a resin encapsulani such that the lower and 
outer side faces of each said signal lead are exposed 
as an external terminal and that a lower pan of ihe signal 
40 lead protrudes downward, and f) partially cutting the sig- 
nal leads off such that an end face of each sa.d signal 
lead is substantially flush with an associated side tace 
of the resin encapsulani. and cutting the support leads 
o« to remove the resin-molded semiconductor device 
45 from the outer rail ol the leadframe. 

10042] According to the second method, a highfy reh- 
able resin-molded semiconductor device can be ob- 
tained by stopping the progress of peeling of the resin 

oti the die pad . ^ 

50 r00431 In one embodiment ot the present invention^ 

Se central portion of the die pad is P-^-^^^'^ ^^^^^^^^^^ 
above the peripheral portion by pressworking and ha^l 
blanking the die pad in the step b). In such an embod. 
ment suain. which might be caused in the die pad when 
55 Ihe cenlrai portion ihercol is elevated above the penph- 
eral portion, can be minimized 
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BRIEF DESCRIPTION OF THE DRAWINGS 
(00441 

FiQure 1(a) is a cross-seci.onal v.cw ol a power 
S?N package according .o a lirsl embod.mer^i ol 
Ihe present invention taken along the la-la; and 
Figure 1(b) is a plan view ol the power OFN p-ck- 

RQore 2 is a bottom vie w ol the power OFN package 
according to the (irst embodimeni. 
FIflures 3(a) and 3(b) are plan views .liusirat.ng .he 
step ol preparing a leadlrame during a manu.actu- 
ing process according to the l.rst err.bod.meni. 
Figure 3(a) illustrates the lcadlran:ic lormcd by pat- 
terning a copper alloy plate; and 
Figure 3(b) illustrates the leadlrame wrought by 
pressworking. ... 
Figures 4(8) and 4(b) are cross-seciional v.ews .1- 
iuSnrhow the cross section ol a leadlrame 
workpiece changes belore and alter a d.e pad .s 
hall-blanked during the manulaciuring process ac- 
cording to the lirst embodimeni. 
Figure S is a cross-sectional view .Muslrat.ng the 
step of borKJing a semiconductor chip onto the die 
pad during the manulacturing process according to 
the tirst embodiment. 

Figure 6 is a cross-sectional view .llusirafng the 
step ol forming metal line wires during the manu- 
facturing process according to the lirst embod- 

Fiflure 7 is a cross-seciional view iiiustrat.ng the 
step of interposing a seal tape between the lead- 
frame and a molding die assembly dur.ng the man- 
ufacturing process according to the first embod- 

Figure 8 is a cross-sectional view illustrating a resin 
mowing step during the manulacturing process ac- 
cording to the lirst embodiment. 
Figure 9(a) is a plan view ol a lower die used ac- 
cording to the first embodiment, and 
Figure 9(b) is a cross-sectional view illustrating how 
resin moWing is carried out. 
Figures 10(a). 10(b) and 10(c) are P^^'l^^^l 
views illustrating a resin molding assembly with a 
seal tape feeder and how to carry out resin moldmg 
according to the first embodimeni. 
Figure 11 is a cross-sectional view illustrating a 
state ol the die assembly during resin molding in the 
manufacturing process according to the lirst em- 
bodiment. 

Figure 12(a) is a plan view ol a leadlrame lor a pow- 
er QFN package according to a second embodi- 
ment of the present invention; and 
Figure 12(b) is a bottom view ol the power OFN 
package mokJed with a resin. 
Figure 1 3(a) is a plan view ol a leadl ramc lor a pow- 
er QFN package according lo a third embodiment 
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ol Ihe present Invention, and 
Figures 13(b) and 13(c) are cross-sectional v.ews 
ol the leadlrame taken along the lines Xlllb-Xlllb 
and Xllle-XUIc, respectively. 
Figure 14 is a perspective view ol the leadlrame ac- 
cording to Ihe third embodiment. 
Figure 1 S is a bottom view o! a power OFN package 
formed by using the leadlrame according to the third 
embodiment. 

Figure 16 is a cross-seciiona: view ol a power OFN 
package according to a lounh embodimeni ol the 
present invention 

Figure 17(a) is a cross-sectional view ol a power 
QFN package according lo a lilih embodiment ol 
the present invention taken along the lino XVIIa- 
XVIIa-.and 

Figure 17(b) is a plan view ol the power OFN pack- 
age. 

Figure 1 B{a) is a perspective view ol a convenionai 
power OFN package; 

Figure 18(b) is a cross-sectional view ol the power 
OFN package taken atong the line XVIIIb-XVIIIb; 
and 

Figure 18(c) is a bottom view ol the power OFN 
package. 

DESCRIPTION OF THE PREFERRED 
EMBODIH*ENTS 

10045] In the lollowing illustrative embodiments, the 
present invention will be described as being applied to 
a power OFN package with a built-in power electronic 
dTfce as an exemplary resin-moWed semiconductor 
device. 



3S 



EMBODIMENT 1 

-Structure ol povirer OFN package- 

[004$] Figure 1(a) is a cross-sectional view taken 
S«.g the ifne Ia4a in Figure 1(b). illustrating a ^wer 
QFN package according to a first embodiment ol he 
pre^em invention on a larger scale, '^ifl^-lj'') 
view of the power OFN package according to the .ret 
emJcSimenUt should be noted '^aUhe cross sec «n 
illustrated in Figure 1(e) is magnilied to a larger scale 
leJSiy than Lizontally to make the structure easier 
unrstJndable. Also, in Figure 1(b). the resm encap- 
sulanl 6 is illustrated as being transparent 
[oSt] Figure 2 is a bottom view ol the PO^er QFN 
oaVkage according to the lirst embodiment, fn wh«h the 
Jes^encJpsulant 6 is illustrated as being non-.ranspar- 

\S>A6] AS shown in Figures 1(a). 1(b) ^^J-^''^'^^';'^ 
ss er QFN package according to the first e-^'^^"' 'J. 
eludes the lollowing members separated Irom the lead^ 
frame signal leads 1 lor transmitting electrica signals 
as well as power supply and ground potentials, a d.e 
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oad 2 for mounting a semiconductor ch.p 4 thereon, and 
suDPOrt leads 3 for supporting the die pad 2 

According to the first embod.meni, a centra 
r^ion 2a 01 the die pad 2 is elevated above a peripheral 
^rtion 2b thereof via a circular ha!l-blanked portion 1 1 
C each of the support leads 3 is bent at two portions 
Va and 1 4 to cushion the force causing delor nr^tion The 
I«miconductor chip 4 is bonded onto the central portion 
Z of the die pad 2 via die bonding (DB) paste 7. And 
electrode pads (not shown) of the semiconductor ch,p 
4 are electrically connected to the signal leads 1 with 
metal fine wires 5. 

roOSOl The circular hall-blanked portion 1 1 is formed 
by half-blanking a metal plate for the die pad 2 to a hall- 
way point and is siili connected to the metal plate, not 
completely blanked off the plate. Accordingly, if the cir- 
cular half-blanked portion 11 is pressed in the direction 
in which the portion 11 protrudes, then the portion 11 is 
easily fracturable 

[00S11 The central portion 2a ot the die pad 2 may be 
elevated above the peripheral portion 2b by haH-etching 
the plate, instead of forming the half-blanked portion 11 
out of the plate. 

[00S2] Andthe signal leads 1 . die pad 2, support leads 
3, semiconductor chip 4 and metal fine wires 5 are en- 
capsulaled within the resin encapsulant 6. However, the 
respective lower parts of the signal leads 1 and support 
leads 3 around the outer periphery of the package pro- 
trude downward out of the lower surface of the resin en- 
capsulanl 6. These lower parts of the signal leads 1 
function as external electrodes {or external terminals) 9 
to be electrically connected to a motherboard. In addi- 
tion virtually no resin burr, w/hich ordinarily sticks out 
during a resin molding step, exists on the lower surface 
of each external electrode 9. The external electrodes 9 
can be easily formed in such a shape by the manufac- 
turing process described later so as to protrude down- 
ward wrilh no resin burr thereon. 
[0053] On the other hand, the lower surface of the die 
pad 2 at the peripheral portion 2b is located within sub- 
stantially the same plane as the lower surface of the res- 
in encapsulant 6, and exposed without being covered 
wfth the resin encapsulant 6. That is to say. the lower 
surface of the die pad 2 at the peripheral portion 2b is 
located above the tower surfaces of the signal leads 1 
and support leads 3 around the outer periphery of the 
package. Also, each of the support leads 3 is sloped in 
such a manner as to reduce its height outward. Further- 
more, a narrow groove 1 2 with an approximately square 
planar shape is formed in the lower surface of the die 
pad 2 at the peripheral portton 2. Only one corner of the 
quasi-square groove is chamfered to indicate a No. i 
pin. 

I0054J Hereinafter, the effects attainable by the func- 
tions of the power QFN package according to the first 
embodiment will be described 

[0055] Firstly, no outer leads exist beside the signal 
leads V Instead, the lower part o^ each ot those signal 



leads 1 lunctions as the external electrode 9 Accord- 
ingly such a structure contributes to downsizing of a 
power OFN package without limiting the size oJ a sem- 
iconductor chip mounted Moreover, since no resm burr 
5 exists on the respective lower surfaces of the external 
electrodes 9, the electrodes of the motherboard can be 
bonded to these external electrodes 9 with more relia- 
bility. Furthermore, the external electrodes 9 are formed 
to protrude out of the lower surface ot the resin encap- 
10 sulanl 6. Thus, a standoff height, v/hich should be en- 
sured in bonding the external electrodes to the counter- 
parts of the motherboard during mounting o*. the resm- 
molded semiconductor device onto the motherboard 
has already been obtained lor the external electrodes 
IS 9. Accordingly, the external electrodes 9 may be used 
as external terminals as they are. In addition, unlike the 
conventional process, there is no need to attach any sol- 
der balls to the external electrodes 9 in mounting the 
device onto the motherboard Therefore, this method is 
20 advantageous in the number and cost ot manufacturing 
process steps Moreover, since the narrow groove 12 is 
provided, the formation of resin burr can be prevented 
with much more certainty as will be described later. 
[0056] Furthermore, since the intermediate portion of 
2S each of the support leads 3 has such a cross-sectional 
shape as being raised by the two bent portions 13 and 
14, the support lead 3 can cushion the deforming force. 
Thus, when resin nrwtding is performed using a seal tape 
such that the lower part of each signal lead 1, i.e.. the 
30 external electrode 9, protrudes from the resin encapsu- 
lant 6, the support leads 3 are not defomr^ed even with 
clamping force applied to the outer rail of the leadf rame. 
Accordingly, it is possible to prevent the die pad 2 from 
being deformed or displaced because of the clamping 

35 lorce. ^ , H ^ 

[0057] Furthermore, the central portion 2a of the d.e 
pad 2 is elevated upward by the half -blanked portion 1 1 
Thus even if the semiconductor chip 4 is so large as to 
hang over the bent portions 13 of the support leads 3. 
40 the tower surface of the semiconductor chip 4 mounted 
on the central portion 2a can be located above the re- 
spective uppermost surfaces of the support leads 3 Ac- 
cordingly. the semiconductor chip 4 is not hampered by 
the raised porttons of the support leads 3 in other 
45 words by providing the raised portions for the support 
leads 3, the deforming force can be cushioned and the 
size of the semk:onductor chip 4 can be selected from 
a broader range. . 
[0058] Moreover, the lower surface ol the semicon- 
so ductor chip 4 is not in contact with the entire d.e pad 2, 
but with onV the central portion 2a thereof, thus increas^ 
log the humidity resistance of the package. The reason 
is as follows, in the conventional structure shown in Fig^ 
ures 18(a) through 18(c), if a ^^^'^^"^^"^^^^^ 
55 of a small size is mounted on the d.e pad 102. then the 
semiconductor chip 104 is in contact ^.th the d.e pod 
104 substantially entirely in such a case, il hum.d.ty o. 
water penetrates into the package through a gap be- 
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the d.e pad 102 and ihe resin encapsulani 106, 

* .hl die pad 102 anymore. Or the humidity resistance 
"1 Te plSgc deteriorates (.or example, a cracK m.g.t 
H jr^ed) contrast, i. .he sem.conduc.or ch.p 4 ,s 
/rac. with .he d.e pad 2 only at the centra, port.on 
T r n mirembodimem. the resin encapsulant 6 ex.sts 
^". Jpn the peripheral portion 2b o. the die pad 2 and 
m ch^^ e?en iUhe c'p 4 is as smal. as the d.e pad 
rAcSdingly. evena small-sized chip 4 can be strongly 
h.fdb; he resin encapsolant 6 and i. is possible to pre- 
humid^w or water ..om entering the package 
;Tougn me SacKside Thus, noc.acks are caused in the 

Ssiriht^e example illus.raied in/'Qu'e ijo) 'he 
-!!;rnnductor Chip 4 is in contact with part ol .he sup- 
'c^ST^we-r. .he semiconductor chip 4 and the 
Tp^nL 3 may or may no. be i--«c, w-th^^^^^^ 
othT Also, when part of the die pad 2 « e'e^^'^f • '^^ 
^pper surface o. the centra, portion 2. -"ay 
above Ihe uppemiost surface of the support ead 3^ For- 
mr^e. ^en the die pad 2 is partially e'evated^the 
uoprsurtace of the centra, port.on 2a thereof w.th no 
DB piste thereon may be loca.ed below the uppermost 
surface of .he support lead 3. In such a case, however^ 
he toweSace^Tm^ semiconductor chip 4 rn^n ed 
o^the central portion 2e with the DB paste 7 .nterposed 
^'efebefwlen shou« be tocated 
surlace of the support lead 3. In the embodiment where 
me SmiconSuctor Chip 4 is partially in contact w.th the 
'sup^Tlerds 3. the semiconductor chip 4 can be sup- 

KTsaS Shown ^ F^ure ever, « ^e sem^ 
teonductor chip 4 hangs out over the signal leads 1. the 
^^ooductor Chip 4 is not tampered by the jgna 
leads 1 1n the power QFN package according to this em 
SSiin. Th^. the adhesion of the res.n encapsu^"' 
^;re signal leads 1 may be increased by mak-ng the 
inwardly extending portion of each signal lead 1 sutf- 
ciently long. 

-Method lor manufacturing power QFN package- 



[00611 Hereinafter, a method for "«""'ac.unng me 
power QFN package according to the l.rst e"»»^'"^f"' 
Si be desc^toed with reference to the accomp W 
drawings. Figures 3(e) and 3(b). F.gures *W and 4(b) 
and Figures S through 8 illustrate respective process 
steps for manufacturing the power QFN package ac- 
cording to the first embodiment. 
[00621 'First, in the process step shown in Figure 3(8). 
a copper alloy plate is etched and patterned, thereby 
forming a leadlrame 20 with a plurality of openings 22 
for mounting semiconductor chips therein. In Figure 3 
(a), onV one opening 22 is iHustrated for the sake of sim- 
plicity. The leadlrame 20 includes the signal leads 1 ex- 
tending inward from the outer rail 21; the die pad 2 for 
supporting a semiconductor chip thereon, and the sup- 



port leads 3 lor connecting the d.e pad 2 to the outer ra.l 
21 and thereby supporting the die pad 2 Th.s leadlrame 
20 is not provided with any tie ba-s lor stopping the over- 
llow 01 the resin encapsulan; during resin r.old.ng 
£ 100631 The leadlrame 20 may be plated wuh metal 
layers of nickel (N,). palladium (Pd) and gold (Au) either 
at this point in time or ai.er the process step shown m 
Figure 3(b) has been performed 
[0064] Next, in the process Step shown m Figure 3(b), 
,0 the die pad 2 of the leadlrame 20 is w.cughi by press- 
working tolorm the half -blanked portion 11 that divides 
the die pad 2 into the central portion 28 and the per.ph- 
eral portion 2b F.gures 4(e) and 4(b) are coss-sect-on- 
ai views illustrat.ng how the pressworkmg .s periormed 
,5 Firs., a b.ankin9 press mold. inCud.ng a d.e 31 with a 
circular opening; and a punch 32 with substantially the 
same transverse cross section as that o. the opening^ 
fe Tepara*!- Ne*. as shown in Figure 4(e). the d.e pad 
2 of the leadf rame 20 is placed on the punch 32 and the 
20 die 31 is attached to the upper surface ol the die pad 2^ 
Then, as shown in Figure 4(b). the die 31 is lowered. In 
this case, the die 31 and the punch 32 are both forced 
nto the die pad 2 from the upper and '-er surfaces 
thereof. The fewest possible level that the die 31 can 
« reach is defined at substantially the same level as the 
midway point ol the die pad 2. where the thickness e of 
TeTeaVL portion is approximately equal to the thick- 
ness b of thVnon-sheared portion. That is to say. al- 
Ovjogh the blanking press mold is herein used, the cen- 
30 ual Mrtion 2a ol the die pad 2 is not blanked completely 
bSK-blanked. fn this manner, the centra, portion 
2a is e.evated above the periphera. portion 2b 
foo^^ A.SO by periom^ing such ha.l-blank.ng. the 
S po^^ 2- oUhe die pad 2 can be e.evat«d 
3S a wider area than that attained by common bending 
liSJ^J causing any strain in respective portions of the 

*Nexl. the bent portons 13 and 14 are formed 
oMhe support lead 3 and the narrow groove 12 is 
40 lo rned in thftower surtace of die pad 2 at the peripheral 
poS 2b by presswork-ng either sequentially or simui- 

S^'^Figures 5 through 8 illustrate how the cross 
IS of tSe structure taken along the line la-la sho.^ 
.5 tTptalre 1(b) changes. Also, in these drawings, the re- 

rr^:rrrsstepj.;n^ 

rS^r^he'tt process step shown . F.gure 6. 
ss Kc'cS pads (no, shown) o. the semiconduc - 
Ihto 4 are electrically connected to the signal lead 1 
r^tMhe^eraffinewir^esSTh^processslepis^^^^^^^^^ 
•wire bonding-. The meiai f.ne wires 5 may be made 
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an app'opnately selected material soch as aium.num 
Tm or 9oW (Au). Oplionally. the sem^onducto. ch.p 4 
^Jy be electrically connected to the signal leads 1 va 
bomps or the like, not the metal Une wi.-es 5 
?00701 Subsequently, in the process step shown .n 
PiQure 7 a seal tape 1 S is interposed between the lead- 
(fame 20 and the backside o( the signal leads 1 by plac- 
no the leadframe 20. to which the semiconductor chip 
4 has been bonded and the seal tape 15 has been at- 
tached, into a molding die assembly In ihis process 
step the seal tape IS is led Irom a roll as will be de- 
scribed later In the illustrated embodiment, the lead- 
irame in the state shown in Figure 7 is placed ups.de 
down into the molding die assembly Alternatively, the 
leadframe may bo inserted as it is in the state shown in 
Figure 7, where no clamping lorce has been applied 

r0O7n ^ The seal tape 1 5 is used as a sort ol mask lor 
preventing the resin encapsulant Irom overllowing and 
reaching the backside ot the signal leads 1 during the 
resin molding process step. The existence of the seal 
tape IS can prevent resin burr from being formed on the 
backside of the signal leads 1 The seal tape 15 may be 
any resin-based tape, which is mainly composed o. pol- 
yethylene terephthalate. polyimide. polycarbonate or 
the like, can be easily peeled off after resin molding and 
has some resistance to an elevated-temperature envi- 
ronmenl during the resin molding. In this e'"t>«^'["f "'^ 
a tape mainly composed ol polyethylene terephthalate 
is used and the thickness thereol is SOjim 
[00721 in this embodiment, the seal tape IS is ad- 
hered to the respective lower surfaces ot the outer rart 
21, signal leads 1. support leads 3 (except for the raised 
portions thereol) and peripheral portion 2b of thedie pad 

2 in the leadlrame 20. 

[00731 Then, in the process step shovm in Figure e. 
the resin encapsulant 6 like an epoxy resin is poured 
into the molding die assembly to mold the chip. Irame 
and so on with the encapsulant 6. in this case, resin 
mokJino is pcrlomied with the clamping lorce ot the die 
assembly applied to the outer rail of the leadlrame 20 
and to the seal tape IS such that the resin encapsulant 
6 does not reach the backside ol the signal leads 1 The 
resin molding is also performed with the seal tape 1 5 on 
the backside ol the signal loads 1. which are adiacent 
to the outer rail, pressed against the face of the die. Ac- 
cordingly. since no clamping force is directly applied to 
the die pad 2, the die pad 2 is elevated upward and the 
support leads 3 are sloped to gradually decrease their 
height outward. 

[0074] When the seal tape 15. which has been at- 
tached to the backside of the signal leads 1, is peeled 
off and removed, external electrodes 9 have been 
formed to protrude out ot the backside of the resin en- 
capsulant 6. Finally, the ends o! the signal leads 1 are 
cut oft to be substantially flush with the side laces ol the 
resin encapsulant 6, thereby completing a power OFN 
package such as thai shown in Figure 1(e) 



[0076] Accoiding to the manutactunng method of this 
embodiment, the seal tape 15 is interposed m advance 
between the backside ol the signal leads 1 and the mold- 
ing die assembly bclore the resin molding process step 
S is perlormed Thus, tne resin encapsulant 6 cannot 
reach, and no resin burr is lormed on. the backside ol 
the signal leads 1 functioning as external electrodes Ac- 
cordingly, resin burr lormed on the signal leads need not 
be removed therelrom using water jet or the like unlike 
10 3 conventional method lor manufacturing a resin-mold- 
ed semiconductor device with the backside of signal 
leads entirely exposed That Is to say. since this trouble- 
some dcburr ing step can be omilted. this process is sim- 
ple enough to mass-produce a gical number ol resm- 
IS molded semiconductor devices (or power OFN packag- 
es) In addition, peeling of metal plated layers ol nickel 
(Ni), palladium (Pd) or gold (Au) off the leadlrame. which 
might happen during the conventional deburring proc- 
ess step using water jet, for example, can be eliminated 
so For that reason, the leadframe can be plated in advance 
with these metal layers before the resin molding process 

step. ^ - 

10076) In addition, since the external electrodes 9 
lormed by the manufacturing process ot this embodi- 
25 ment protrude out of the lower surlace ol the resin en- 
capsulant 6. the external electrodes 9 can be used as 
external terminals as they are, without providing any sol- 
der balls as in a conventional process 
[0077] It should be noted that a level difference is 
30 lormed between the backside ol the signal leads 1 and 
that of the resin encapsulant 6 as shown in Figure 6 
This is because the seal tape 15 softens and thermally 
shrinks owing to the heat applied by the molten res.n 
encapsulant 6 during the resin nrwlding step, and the sig- 
35 nal leads 1 are strongly forced into the seal tape 1 5 Ac- 
cordingly, in this structure, the backside ol the signal 
leads 1 protrudes out of the backside ol the resm en- 
capsulant 6. As a result, a standoff height can be en- 
sured lof the external electrodes 9. or the respective 
49 lower parts ol the signal leads 1 Thcrelore. these pro- 
truding external electrodes 9 can be used as external 
terminals as they are. 

(00781 The height ol the level difference between the 
backside of the signal leads 1 and that ol the resm en- 
4S capsulant 6 can be controlled based on the thickness ol 
the seal tape IS attached betore the step of moldmg^ 
For example, in this embodiment, since the «h>ckness ol 
the seal tape IS is SOjim. the height ol the level differ- 
ence ie. the protrusion height of the external elec- 
so trodes 9. is usually about one-hall ol the 

SOiim at its maximum. That is to say. the height of the 
upwardly forced portion ot the seal tape 15 as measured 
trom the backside ot the signal leads 1 is 
depending on the thickness of the seal tape 15 .tsel 1. In 
55 other words, the protrusion height of the external elec- 
trodes 9 can be selt<ontrolled by me thickness o. the 
seal tape 15. thus facilitating the manufacturing proc_ 
ess The protrusion height of the external electrodes 9 
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r^n be controlled only by moniior.ng ihc (h.cKnoss of the 
laoe 15 during a mass production process, and 
mpre is no need to provide an add.tror^al process step 
or hat purpose. Accordingly, tnc manulacturing rr.oin. 
Z oi mis embodiment is extremely advantageous .n s 

ol the process control cost I. should be noted that 
asTorl sea. tape IS to be interposed, the hardness 
o?a material used, ihe thickness and the thermal soi- 
ling properties thereof can be determined depending 
on the desired height ol the level dillerence. 
r00791 Funhermore, since the narrow groove 12 is 
Dfovided in the lower surlace ol iho die pad 2 at .he pe- 
ripheral portion 2b. the peripheral ponion 2b ol the d.e 
pad 2 is pressed downward due to the pressure appi.cd 
when the molten resin encapsulant 6 is injected during 
resin rrwlding And the seal tape IS is engaged with the 
periphery ol the narrow groove 12. As a result, the over- 
flow ol the resin encapsulant 6 can be prevented more 
effectively. 20 

-Details ol resin molding step- 



fooeoi Next, the resin molding process stepaccord.ng 
to the first embodiment will be described in further detail. 
rOOSIl Figure 9(a) is a plan view ol an (upper) molding 
die used in this embodiment, while Figure 9(b) .s a 
cross-sectional view taken along the line IXb-IXb in Fig- 
ure 9(a) illustrating how resin molding is carried out us- 
ing the mowing die assembly Figures 10(e). 10(b) and 
10(c) are perspective views illustrating a resin molding 
assembV with a seal tape feeder and how to carry out . 
resin molding according to the lirst embodiment Figure 
11 Is a cross-sectional view illustrating a state ol the 
molding die assembly during resin molding 
[00821 AS Shown in Figures 9(a) and 9(b). the molding « 
die assembly SI used in this embodiment consists of 
upper and lower dies Sla and 51b. The upper d.e S1a 
is provided with lour vacuum suction holes S3 and a vac- 
uum suction groove 52 linking these holes 53 together. 
As shown in Figure 10(8). the lower die 51 b ol the mold- 
ing die BSsembV 61 is provided with a pair of semicon- 
ductor component mokJing sections 60. Each ol these 
sections 60 includes the same number of die cavities as 
that of the semiconductor chips 4 mounted on the lead- 
frame 20. The lower die 51 b is further provided with res- 
in encapsulant flow paths 61 for suppV'ng the resin en- 
capsulant to these semiconductor component molding 
sections 60. 

10083] Figures 9(a) and 9(b) illustrate structure and 
setting corresponding to just one die cavity lor the illus- 
trative purposes. II should be noted that the same struc- 
ture and selling are applicable to the other die cavities 
First, it will be described wnth reference to Figure 9(b) 
how resin mokJing is carried out within a single die cav- 
ity. 

[0084] First, the leadlrame 20 is placed on the lower 
die Sib in such a manner as to put the respective sem- 
iconductor chips 4 within the associated die cavities of 



the k>wei die Sib in th.s case, the lower surface oi the 
upper d.e 51 a comes into contact with the upper surlace 
ol the seal tape 15 The seal tape 15 and leadlrame 20 
arc pressed agams; f.e lov/cr dic Sib by the upper d.e 
51a The seal tape 15 gels closely stuck 10 the upper 
die 51a at lour positions and is kept unilormly stretched 
by a vacuum pump (not shown) through the lour vacuum 
suction holes 53 lormed in the upper die 51a. II the resin 
molding process step is pertormed in such a State, then 
no wrinkles are lormed on the sea! tape 1 5 due to ther- 
mal shrinkage during resin molding As a result, in the 
resin-molded semiconducior device, the backside of the 
resin encapsulant can be flattened 
[0085J Specifically, wrinkles can be climmaioo Irom 
the seal tape by the loliowing mechanism During rcsm 
molding the seal tape 15 is going to thermally shrink 
because ol the heat applied. II the seal tape 1S is vac- 
uum-sucked through the vacuum suction holes 53, how- 
ever the seal tape IS is stretched toward the respective 
vacuum suction holes 53 against this shrinkage action 
As can be seen, by keeping the seal tape 15 tense m 
this manner, the shrinkage of the seal tape 15 can be 
suppressed and no wrinkles are lormed thereon. As a 
result, it is possible to flatten the surlace of the resin 
encapsulant 6 in contact with the seal tape 15 on the 
backside ol the resin-molded semfconductor device 
formed in this way 

[0086] The depth and width ol the vacuum suction 
groove S2 linking the vacuum suction holes 53 ol the 
upper die 51a together shoukJ preferably be delined m 
view ol the thermal expanston coetf icieni of the seal tape 

rooST] It is noted, however, that wrinkles can siill be 
eliminated Irom the seal tape even if the seal tape is 
stretched independently through the vacuum suction 
holes without providing the vacuum suction groove. 
ro088] Also, the number and shape ol the vacuum 
suction groove 52 are not limited to those illustrated m 
Figure 9(a). For example, a plurality ol such vacuum 
suction grooves may be provided. 
100891 Moreover, in the structure shown in Figure 9 
b) erigraved portions may also be provided within the 
upper surlace ol the upper die 5le at respective regions 
over the signal leads 1 such that parts of the seal tape 
^S can be forced into those engraved PO«'f"* ''"""^ 
resin moWing. In general, deep grooves are likely to be 
lormed in respective regions ol the resin encaP*^'^"' 
between the signal leads 1. H these engraved portions 
are formed, however, the depth of such grooves can be 

'l!o90r Furthermore, the wrinkles can be eliminated 
lorn the seal tape 1 5 not only by using the vacuurn sue- 
,ion groove but also by providing mutually engaging con- 
cave and convex portions lor the upper and 'o-^' ^'^^^ 
.espectively. In the latter embodiment, when clamping 
torce IS applied tothe upper and lower dies, the concave 
and convex portions engage each other to tense the 
seal tape rvioreover. a clamper may also be provided 
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,o„he molding die assembly loappiyiensioniome seal 

iSll Next, ii will be described with .elcrence-.o F.g^ 
!!!« 10(a). 10(b) and 11 how lo leed .he seal .ape 16 
and the loial resin moldir^g procedure. _ 
SS92I AS shown in Figure 10(a). .he res.n mold-ng as 
iambi according to this embodiment includes a seal 
teeder. which can continuously unwinds and winds 
Ssea!tepelSwi.hcons.annens.onapptiedtothetape 

?5 bet^en an unwind roll 56a and a wind roll 661, 

And as shown in Figure 10(b), when the lead- 
Same 20 moun,.n9 a large number ot semiconductor 
Chips .hereon is placed on ,he lower die 51b. res.n ,ab^ 
iels 62 are iniroduced in.o resin supply sec.K>ns o. the 

Sr'NeS: as Shown .n Figure 11 the upper and 
tower dies 51a and Sib ot the molding die assembly 51 
are testened tight together and a molten resu. encapsu^ 
ran."orcedu;wardbypis.ons58andsu^^^^^^^^^^^ 
resoeclrve semiconductor componen. molding sections 
S) Sa r«u«t. resin-molded semiconductor dev«es 
SLtr Q^N packages) 65 are ."iecion-motded .n the 
rSpecth/e die cavities. Whenthe injeclion moldingproc- 

ess is over, the lower die Sib is opened 
^5] lnthiscase.whenthe.owardie51b.sopened^ 
he seal tape 16 is removed Irom resin culls 63 and the 
«siJSoWed semiconductor devices S5 shown .n Fig- 
ure 1«c) Part of the seal tape IS that has been used 
Surin?Se last resin molding process step is wound 
S tie wind roll S6b and another par. oi^^^^e^S 
mat will be used during the next res»n molding step -s 
unwoundtrom the unwind roll S6.. In the meantime, the 
JesTcuIls 63 and resin-molded semiconductor devces 
65 are taken out ot the lower die Sib. 
100961 According lo this embodimen., since the sea^ 
Spe 15 can be c^linuously ted between the unwind 
and wind rolls 56a and S6b. the resin -^oW'^S 
s.ep using .he seal tape IS can be performed qu^ckly^ 
Js increasing the productivity Also. 
tension may also be applied to •'l^ '^J, 
tional (orce is applied to the ""-"^ ^^'^T^^ ~" 
and 56b. wrinkles can be eliminated Irom the seal tape 
IS even more eHectiveV during the resin molding proc- 

tn the loregoinfl embodiment, the seal ^pe 15 
s^9d into the molding die assembly and adhered to the 
eadtrame20aner,heleadlrame20hasbeenplaced,n 

me die assembV AnernativeV. the seal «ape 16 may be 
attached 10 the respectK/e lower suriaces ot the signal 
feacte 1 01 the leadlrame in advance before the resin 
molding process step, instead of such a roO feeding 
technique. 

EMBODtl^^EI^T 2 

[0098] Hereinafter, a second exemplary embodiment 
of the present invention will be described in the struc- 
ture according to the first embodiment in which the cen- 



tral portion (chip supporting porton) of the d.e pad 2 -s 
elevated, no resin encapsulan! 6 exists under the central 
portion 2a, which is )usi a concave portion as shown in 
Figure 2 In contrast, acco.bmg ;o the second cmbooi- 
5 ment the region under the centra! portion (chip support- 
,ng portion) of the d.e pad is also tilled in witr. the resm 
encapsulant. «< « 

[00991 Figures 12(a) and 12(b) are a plan view of a 
leadlrame for a power OFN package according to a sec- 
,0 ond embodiment and a bottom view of the power OFN 
oackage molded whh a resin, respectively. 
(01001 As shown in Figure 12(8). the die pad 2 except 
lor the peripheral portion 2b is divided into an elevated 
square central portion 28; lour linkage portions 2c f.nk- 
,5 ing the central portion 2e and the peripheral poriion 2b 
together; and punched portions 2d Each ol the l^^kage 
portions 2c is provided with two bent portions 35 and 
36. thereby elevating the central portion 2a above the 
peripheral portion 2b. 
go fOIOIl Alternativety, the central portion 28 may be el. 
cvated by hall-blanking the linkage portions 2e around 
a oancular circle as in the first embodiment. 
roi02] In the first embodiment, only one narrow 
groove 12 is formed in the lower surface of the die pad 
2S 2 at the peripheral portion 2b. In contrast, according to 
,he second embodiment, ctosed-loop narrow grooves 
128 and 12b are formed in the tower surface of the die 
pad 2 at the peripheral portion 2b. These grooves are 
S^ided because the resin encapsulan. might overttow 
,0 from the inner periphery of the peripheral portion 2b o' 
the die pad 2 as well as Irom the outer periphery thereor 
[0103] The description of the manufacturing process 
a-cording to the second embodiment will be omitted 
he^t This is because the manufacturing prc«^s of 
35 me first embodimen. is applicable almost as It is on me 
Sla That is .0 say. not only die bonding for mounting 
retmi^onductor chip on the die pad and wire bonding 
SJconnecting the metal line wires, but also resin moid^ 
ing are performed in similar manners. Specifically^ he 
.0 seanape is interposed between the leadlrame and the 
nSldln9dieassemblyandledusin9.herollstoelimina.e 

wrinkles from the tape in the same way 
roTij AS Shown in Figure 12(b). on me backside of 
a oowerOFN package formed by performing res.n mold- 
.5 n?St°e.ea.«.pSinterposedbetween.he^^^^^^^^ 
lace of the peripheraf portion 2b and the "^'*"9 
assembV using the leadlrame of the second emb«i.- 
"ent the resin encapsulan, 6 reaches the reg-on under 
me central portion 28 of the d.e pad 2. too 
so 10105] The power OFN package according to the sec 

'end embodimen. is provided w.m such P^^^^^^- 
tions 2d Thus, during the res.n moid.ng process step^ 
the resin encapsulanre Hows Irom the periphery of me 
7e pad 2 though me punched portions 2d into the re- 
« g-run 'e' the 'central portion 28 That is to^y. sine 
me region under me centra, portion 28 ot me d^e pad 2 
can also be fifed m with the resin encapsulan, 6. the 
"s^ encaSsutan, 6 can adhere .0 the die pad 2 more 
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, AS 8 -esuii me .ci.i.b.i.<y oi ihe powei OFN 

be improved 
EMBODIMENTS 

^ !L oower OFN package) according lo a m.,d ex- 
roiri emt^i-en, °. .he presen, inven,.on w.ll be de^ 
?. 2^ l^u^1 3(a) is a plan view o( a leadlrame used 
f;te p^S OFN^acKage acccd.ng ,o mc .hi.d cm- 
Sdtnen.. while Figures 13(b) and 13(c) are c-oss^sec- 
^ooal views ol me leadlrame lakerialong me hr,cs Xlllb- 
Xlllb and Xlllc-Xlllc. tespeciively FiQoie 14 .s a per- 
soeclive view ol the leadtramc acco-d.ng .o mc m..d cm- 
bodimen. In F.gure 14. me leadirame .s '""^''a'^f 
having substanlially no thickness, « is noted that he 
micKness ol the leadirame may be delined at any value 
those skilled in ihe art would f.nd approprate^ 
roiOTI AS shewn in Figures 1 3(b) through 1 3(c) and 
14 a die pad 40 according lo the third embodiment is 
div'ided into a square central portion (chip supporimg 
oortion) 41; circular corner pon.ons 42 provried at lour 
comers lour sides 43 directly linked to the corner por- 
tions42; tour linkage portions 44 linking me central por- 
tion 41 and the respective sides 43 togemer; and tour 
Durwhed portions 45. The central portion 41. sides 43 
Ld linkage portions 44 are elevated above the comer 
portkxis 42. Just the leadirame structure according to 
the tirst embodiment, each support lead 3 has such a 
cross secton as being raised midway by two bent por- 
tions 13 and 14. 

101081 The description o! the manufacturing process 
according lo the third embodiment will be omitted here- 
in This is because the manutactoring process of me t.rst 
embodiment is applicable almost as it is on me whole. 
That is to say. not only die bonding tor mounting the 
semiconductor chip on me die pad and wire bonding lor 
connecting me metal Ime wires, but also res.n molding 
are performed in similar manners Specifically, the seal 
tape is interposed between me leadi.amc and the mokJ- 
ing die assembly and ted using the rolls to elminate 
wrinkles from the tape in Ihe same way. 
[01 09] According lo me third embodiment, the corner 
portksns 42 come into contact wim Ihe seal tape m rel- 
atively smalt areas. Thus, it is possible to prevent the 
resin encapsulant from reaching me respective lower 
surfaces of me corner portions 42 wimout providing the 
narrow grooves as is done in the tirst or second embod- 
iment. 

[0110] Figure IS is a bottom view ot a power qi-im 
package lormed by using the leadirame according to me 
third embodiment and performing resin molding with the 
seal tape interposed between the lower surfaces ol the 
corner portions 42 and the molding die assembly As 
shown in Figure 15. only Ihe eirternal elecirodes 9. outer 
peripheral ends ol me support leads 3 ar^d comer por- 
tions 42 ol the die pac 40 are not covered with the rcsm 



■ encapsulant 6 but exposed Thai is lo !.«y. i^e '£5'0- 
under the central portion 41 ol the die pad 40 .& also 
l.iled in w.m me resin encapsulant 6 Also, in me d.o 
bonding process step o! mousing a scr^.iCO'.d jcior Chip 
f on me die pad dunng me manulaciunng p-occss of a 
power OFN package according tome mud cmbodirr.en.. 
me semiconductor chip is supported only by the ce.owai 
portion 41 ol the die pad. This is because me expansion 
ol the DB paste can be prevented by providing me 
.0 punched portions 45 And the semiconductor chip is 
strongly held by me resm encapsulant existing under the 
punched portions 45 As can be seen, since me die pad 
40 is in contact wim the semiconductor chip in a small 
area It is possible to p-cven; me humduy icsisiance ol 
li me icsin moidcd <,cmicondu:ior dcvcc liomdcte-ioiat- 



ing 

[0111] In me power OFN package according to me 
third embodiment, by partially punching me die pad 40 
to provide me punched portions 45. me resin encapsu- 
zo lani 6 passes through the punched portions 45 and Itows 
into me region under me central portion 41 (chip sup- 
porting portion) during resin molding Thus, me region 
under the central portion 41 can be Mied m with me tesin 
encapsulant As a result, similar e«ects to those o! the 
2S second embodiment can also be attained 

EMBOOII^ENT 4 

[0112] Hereinatter. a resin-molded semiconductor de- 
30 vice (or power OFN package) according tc a lourth ex- 
emplary embodiment ol the present invention will be de- 
scribed Figure 16 is a cross-sectional view of a power 
OFN package according to the tounh embodiment, 
v^ich is also taken along Ihe line la-la shown in Figure 

foil 3] m a leadframe used lor me power OFN pack- 
age according to the lourth embodiment, no hall- 
btenked portion is lormed in the die pad 2 mereol Thus^ 
the entire die pad 2 is tlattened and includes no eieva.ed 
.0 portion. The support tead 3 is also provided with two 
bent portions 13 and 14 and me intermediate portion o 
me support lead 3 is raised. . e.. kxated at a higher level 
man both end portions. The semiconductor chip 4 ,s 
supported by me support leads 3 at the raised portions 
4S mereol. The 08 paste 7 interposed between the sern._ 
conductor chip 4 and the die pad 2 is m.ckened to bond 
them together In me other respects, the structure ol the 
power OFN package according to the tourth embodi- 
Sin? is me same as mat oi me power OFN package 
so according to the tirst embodiment. 

101141 The description ot the manulacturing process 
Ucordingtome lourth embodiment will ommed here- 
in This is because the manulacturing process ol the I..st 

embodiment is applicable almost as it is on the whoie^ 
ss That is to say. not only die bonding for '"^"^'"^S 'he 
semiconductor chip an me die pad and w„e bonding o, 
connecting the meta! line wires, bui also resm molding 
a?e performed in simi-.a. manners Spccmcaliy. the scat 
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is interposed between f.e icadi-ame and the moW- 
!'?jrassemb.y and led us^ng the -ds to e..rT,.na.e 
-nkles Ifom ihe lape .n the same way 

.1 embodimen-.. ,ne weig^M o. me semcond.c.or 
*°1 4 is no. aPPi^ed to .he D3 paste.7 during d,e bond^ 
iCs me DB paste 7 hardly expands on ,nc d.c pad 
TsJ^Xe sunace tension o. the DB paste 7 Accord- 
fnaly he contact area between .he semiconductor ch.p 
A he d,e pad 2 can be m.nimi.ed with the DB paste 
J we posed therebetween As a result, .he power OFN 
Lckage can main-.ain good humd.ty resistance through 
fhe functions described above A.so the semiconductor 

stably. 

EMBODIMENT 5 

f0116) Hereinafter, a resin-molded 
lice (orpowerOFN package) according 'oa""^ 
;raVernbodimen. ot the present invention wm be de- 
scrteed Figure i7(a) is a cross -sect.onai v.cw o< a pow- 
ToFN pacKage according ,o .he ...ih embod.men, jak- 
en along the line XVlla-XV.la in Figure 17(b). while Fig- 
ure ?Jb) is a plan view .hereof. Figure 17(.) illus.ra.es 
Z leiin enca'psulan, parala.^ ^r.^' ^^^'^^^Z 
temal struCore thereof cleary It should be noted ma. 
SJ^is seCioo il.us.ra.ed in Figure 17(8) is magn.f.ed 
S a Ser scale verlicany .han horizontally .o ma e the 
structure easily understar^dable Also, .n Figure I7(b , 
me resin encapsuten. 6 is illustrated as being .ranspar- 

enl to make me stfucture see-through. 

r01171 A resin-molded semiconductor device accord- 
ng to the liim embodiment is also formed by using a 
SLframe. The lead.rame includes: a" outer ra su • 
rourKJing an opening, in which a semiconductor chip w.l 
"e mouSted: a die pad 2 provided inside the open.ng o^ 
"pporting a semiconductor chip 4 «^*;«'>-- « 
of support leads 3 lor supporting the die pad 2. and a 
p uraSJ Of Signal leads 1 One end of «ch oMhese 
nal leads 1 is connected to me outer rail, while the other 
extends toward .he d.e pad 2 Each o. ,he suppor^ 
taadtS is provided wim raised portions 1 3 and 1 4 higher 
in fv.l than m. othar portion me.eof . ^^f-^"^^^^^ 
tion 2a ol the die pad 2 )s elevated above the pcr.phe.ai 
portion 2b via a halt-blanked portion 11 , and is used as 
a support to be bonded to me backside ot the s'^^^^con- 
ductor chip 4 mounted thereon Ac.rcular groove64 w«h 
an approximately half circular cross section, a depth of 
about BO^m and a widm o! about i20pm is provided in 
the peripheral portion 2b of the die pad 2 surrounding 
the central portion 2a 

[0118] The resin-molded semconduclor device ac- 
cording to the fifth embodiment includes the signal leads 
1. die pad 2, support leads 3. semiconductor chip 4 
mounted on the central ponon 28 oi me die pad 2 and 
metal line wires 5 lor eiecuicaliy connecting electrodes 
(not shown) of the semiconductor c*^ip 4 to the signal 



leads 1 Tne sc-m.couduCio.- c^..? d-e P"" 2. ^'-'O^"" 
leads 3. metal line wires 5 and s.gnai leads 1 molded 
w.m a resin encapsuiani 6 The lo^-er and oM, periph- 
eral sides o; each s.gr.ai ica-J i a c c>:pcsc= cs an c» 
s icrnal terminal and me lower pan of the lead 1 is pro- 
„uded downward In th.s embod.n-.eni. the gap t-e:wc-en 
me upper surlacc oi ir.e d.e pad 2 at the pcnp^-crai po.- 
.ion 2b and me backs.de ot me se.-nicondjcior chip 4 is 
(illed in wim me res.n encapsulan; $ to form a ga?-!.ll.ng 
,0 portion 6a Also, me groove 64 .s formed in .he upper 
surface ol the peripheral portion 2b so as tc surround 
the central pon.on 2a iunc:ioninc as a support elevated 
via the hall -blanked poilon 11 

10119) As shov/nin F-gu.cs 1 7(8) and 17(b). r.c- rctm- 
15 molded semiconductor device accc.rd.ng to mc u\\r. cn-, 
bod.meni has almost me same structure as me coun- 
terpart shown in Figure 1 The device according lo the 
tmh embodiment is characterized by providing the 
groove 64 in the upper surface oi the die pad 2 at the 
20 peripheral portion 2b surrounding the central portion 2b 
[01201 That is to say. me resin-molded semiconductor 
device according to me turn embodiment includes an the 
components of me resin-molded semiconductor device 
according to me lirst embodiment shown in Figure i 
iS Thus as a matter of principle, trte same effects as at- 
tained by me first embodiment are also anamabie 
(0121] In addition, since the groove 64 is formed m 
he upper surtace ol the die pad 2 at the peripheral por- 
tion 2b. the resin-molded semiconductor device acco-d- 
30 ing to me f.fm embodiment can also attain .he lollowmg 
re«T«rkable effects with respect to reliability 
101221 Specifically, me gap-lilimg port.on 6a of me 
csin encapsuiant 6 exists between me upper surtace 
of the die pad 2 at me peripheral portion 2b surrounding 
,s me central portion 2a thereof and the backsKle ol the 
«,4onduc.or chip 4. The gap-.iii.ng portion 68 My 
adheres .o me peripheral portion 2b However, rt me hu- 
midity resistance ol me package has deteriorated or 
merr^la. stress has been caused lor some reason or an^ 
.0 omer. men me gap-f.n.ng portion.6a ^-^w PCCl o« 
die pad 2 And me gap fiiimg portion 6e m.ghi possibly 
be-peeling oft the d.e pad 2 over an increasingly wje 
area Even in such a situation where the gap-fiil.ng por- 
Son 6a is going to peel oil the peripheral portion 2b of 
.5 hTdie pa^i over a w«»er and wider area. ma. pee ed 
portion Ln be .rapped a. the groove 
upper surtace of me peripheral portion 2b "ccordrng «o 
S embodiment Thus, it is possible to prevent the 
peeled region Irom expanding beyond me groove 64 
so Sat is tosV Since the groove 64 can S'OP '^e P.o9-^^^ 
of peeling oi me gap-fiUmg portion 68 on the d* pad 2 
,ne reliability ol the res.n-mo.ded «-^J>"^-='°' .f^^ " 
can be maintained high The groove 64 « P^^ ^^^'^'h^ 
advantageous to the structure shown in Figures 17(a) 
ss and 17(b). in which the backside ol me d.e pad 2 « cx^ 
posed a. the peripheral portion 2b and the gap-^lhng 
Snion 68 exists between me semiconductor ch.p 4 and 
the die pad 2. 
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in the .iiusua.eo emtxxJ.mem. |u*i or^c g-oove 
^. rLd The cflcci will be enhanced « <woo: ma-e 

'^cSveTate'o'-^ ceoUhepe.ph- 

foiS' The groove 64 does no, have .o .e >he .us- 
°,.pd circular one with a sen-circular cose sechon A- 
l^;;r me g-oove 64 may be 8 c-rcute: one w.m a 
!^S«uL cross section, a pan.al.y ccu.a. one or a 
SJutrJ: with a Similar piana, shape .o.ha, o , e 
cenual portion 2a (or the hall-blanked pon.on n ) a me 
SJpad 2. A groove ol any ol these shapes can ad.an- 
Sgeousiy Slop the progress o. peefng ot the .es.n en- 
capsulant 6 olt the die pad 2 

101251 The dep;h ol mc- g-oove 64 .s p-c.e:at>.y r . .e 
ange "O"' SO^rr.to iSO^t. m praccc. ,< inc g-oovc 64 
s formed by etching o. pressworK,ng to a la-gel deplh 

of 00.-. th'en the d%.h o. me groove 64 can .all wnh^^^ 

mi8 range. On the other hand, the width ol the groove 
64 is also preferabV in the range from 50^m to 1 SOnm. 
I; practice il the groove 64 is formed by etching or 
pressworking to a target widih on 00 i.m. then the ^^■K^^^^ 
Of me groove 64 can fail w.min th.s -ange we conl. med 
empirically that so long as the depth and w.d.h C .he 
gSve64 fall within thisran9e.therel.ab,l,tyonhe,es,n. 

molded semiconductor device can be maintained eve-i 
«Se gap-filling portton 6e is going to peel off the uppe 
suTaceofthedie pad2at the peripheral port.on2bove 

a wider and wider area. This is because the progress of 
peeling car* be stopped by trapping the peeled por-..on 
at the groove 64. 

r01261 In addiUon. by providing ihe groove 84 tor the 
peripheral portion 2b o! ihe d.e pad 2. the gap-!.".nc por- 
iion 68 can adhere even more closely to the d.e pad 2 
Accordir^gly. the exislence ot ihe groove 64 car. prevent 
the resin encapsulani 6 from being peeled ott the d.e 
pad 2 with a lot more certainty, thus lurther improving 

the reliability. oo r.i 

r01271 The cenlral portion (supporting port.on) 28 ol 
a circular planar shape may also be e'^vaied v.a the 
half^lanked portion 11 that has been tormcd by hall^ 
blanking the d.e pad 2 through pressworking as m the 

lirst embodiment. . 

[01281 The manutactunng process ol the resm-moW- 
ed semteonductor device, the leadtrame used and the 
maoulacturing process thereof according lothe l.tm em- 
bodiment are different Irom the counterparts ot the first 
embodiment only in respect of the groove 64 and the 
process step ot making the same 
[01291 In particular. ii the groove 64 is formed by 
pressworking. then the groove 64 may be formed simul- 
taneously with the narrow groove 12 in the lower surtace 
ot the die'pad 2 at the peripheral portion 2b For exam- 
pie. pressworking lor forming the bent portions 13 and 
14 of the support (eads 3 and pressworking for forming 
the grooves 12 and 64 in the lower and upper surfaces 
ot the die pad 2 at the peripheral portion 2b may be per- 
formed either in this order or a: the same lime 
[0130] In the foregoing cmbodimenis. the ccnic: of 



the die pad 2 does not have lobe ai.gned with the center 
ol the central portion 2e That «s to say. the central por- 
tion 2a has only to be located around the center of the 
dic pad 

5 

OTHER EMBODIMENTS 

[01311 In the foregoing descripi.on. the present invcn- 
l.on has been described as being applied lo a resm- 
10 molded semiconductor device for housing a semicon- 
ductof chip 4 with a built-in power electronic device (i 
c a power QFN package) The foregoing embodiments 
ol the present invention are naturally applicable loany 
other resin-molded semiconductor device, m which a 
15 semiconductor chip inducing a Ocv.ce generating a 
smaller quantity of heat is housed 
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Claims 

1 A leadlrame for use in manufacturing a resin-mold- 
ed semiconductor device, the leadtrame compns- 
ing 

an outer rail surrounding an opening, in which 
a semiconductor chip will be mounted; 
a die pad provided inside the opening; 
a plurality of support leads tor supporting the 
die pad; and 

a plurality of signat leads, which are connected 
to the outer rail around the periphery of the 
opening and extend toward the die pad. 
wherein each said support lead is provided with 
a raised intermediate portion higher in level 
than the other portion thereof, and 
wherein a central portion of the die pad is ele- 
vated above a peripheral portion thereof to sup- 
port the semiconductor chip thereon, the pe- 
ripheral portion surrounding the cenlral portion. 

2 The leadtrame of Claim 1 . wherein the central por- 
lion of the die pad is elevated above the peripheral 
portion via a half -blanked portion. 

45 3 The leadlrame of Claim 1. Wherein the upper sur- 
SieJthediepadatthecentralportion^higherin 
level than the uppemiost surface of the support 
leads at the raised portion. 

50 4 The leadtrame ot Claim 1. Wherein the die pad IS 
plLliy punched between the central and periph. 

eral portions thereof. 

5. A resin-molded semiconductor device comprising 

a d.e pad a central portion of the d.e pad being 
elevated above a peripheral portion thereof sur- 
founding the central portion. 
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6. 



7. 



a sem.conduciof chrp nnountcd on Ihe ccnual 
portion ol ihe die pad; 

a plurality ol support leads lor supporting the 
die pad. 

a plurality o! signal leads extending toward ihe 

die pad. 

a plurality of rneial line wires lor electrically con- 
necling the semiconductor chip to the signal 
leads: and 

a resin encapsutanl lor encapsulating the sem- 
iconductor chip, the die pad. the support leads, 
the metal fine wires end the signal leads such 
thai the lower and ouier side laces of each said 
signal lead are exposed as an exiernal lernmnal 
and mat a lower part of the signal lead pro- 
trudes downward. 

Wherein each said support lead extends frorn 
the die pad to reach an associated side lace ol 
the resin encapsulant and is provided with a 
raised intermediate portion higher in level than 
the other portion of the support lead 

The device of Claim 5. v/herein the lower surtace of 
the semiconductor chip is higher in level than the 
uppermost surtace of each said support lead. 

The device of Claim 5. vy^erein the raised portion 
of each said support lead is sloped in such a manner 
as to reduce its height from a portion closest to the 
die pad toward the associated side face of the resm 
encapsulant. 

The device of Claim 5. wherein the die pad is par- 
tiaify punched between the central and peripheral 
portions thereof, and 

wherein a region under ihe central portion ol 
the die pad is also filled in with the resin encapsu- 
lant. 

The device of Claim 5. wherein a dosed-Ioop 
groove is formed in the lower surface of the die pad 
at the peripheral portion. 

10. A resin-molded semiconductor device comprising: 

a die pad. a central portion of the die pad being 
elevated above a peripheral portion thereof sur- 
rounding the central portion; 
a semiconductor chip mounted on the central 
portion of the die pad. 

a plurality of support leads for supporting the 
die pad; 

a plurality of signal leads extending toward the 
die pad; 

a plurality of metal fine wires for electrically con- 
necting the semiconductor chip to Ihe signal 
leads: and 

a resin encapsulant lot encapsulating the sem- 
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iconductor chip, the d«c pad. me support icaos. 
the metal Ime wires and the signal leads such 
thai the lower and outer side faces o: each sa-d 
signal lead are exposed as an cx:ernai icrmme: 
and thai a lower part ol the signa! lead pro- 
trudes downward. 

wherein each said support (cad cxlcnds Irom 
the die pad to reach an associated side face of 
the resin encapsulant and is provided with s 
raised intermediate portion higher in level than 
the other portion ot the support lead, and 
wherein the semiconductor chip is supponec . 
by the raised pon>ons o' the suppon leads 

The device of Claim lO. wherein a closed-loop 
groove is formed m the tower surtace of the de pao 
at the peripheral portion. 

12. A resin-rroWed semiconductor device comprising 

a die pad. a central portion of the d.c pad being 
elevated above a peripheral portion thereof sur - 
rounding the central portion; 
a semiconductor chip mounted on the central 
portion of the die pad. 

a plurality of support leads for supporting the 
die pad; 

a plurality of signal leads extending toward the 
die pad; 

a plurality of metal fine wires for electrically con- 
necting the semiconductor chip to the signal 
leads; and 

a resin encapsulant for encapsulating the sem- 
iconductor chip, the die pad. the support leads, 
the metal fine wires and the signal leads such 
that the lower and outer side faces of each said 
signal lead are exposed as an exiernal terminal 
and that a lower part of the signal lead pro- 
trudes downward, 

Wherein part ol the resin encapsulant is mier- 
posed between the upper surtace of the d.e pad 
at the peripheral portion and the backside of the 
semicor^uctof chip, and 
wherein a groove is provided.in the upper sur- 
face of the die pad at the peripheral portion so 
as to surround the central portion. 

13 The device of Claim 12. wherein the central portion 
' is elevated by presswork.ng and haii-bianking the 
die pad, and has a substantially circular planar 
shape. 

14. The device ot Claim i2. wherein a plurality of the 
grooves are provided. 

IS The device of Claim ^2. wherein each sa.d supper, 
lead extends trorr. the d.e pad to reach an associ- 
ated side lace oJ the rosin encapsulant and is pro- 
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vided w.m a ra.sed .niermed.ate ponTon h.ghec m 
level man the omef ponion oi suppon lead 

g A mel^^o^ lor manufacturing a rcsn-.T.oidcd sen;- 
' conductor device, comprising the steps ol 

a) preparing a scmiconducior chip 

b) preparing a leadlrame. 

the leadlrame including 
an outer rail surrounding an opening n 
v/hich the semiconductor chip will be 
mounted. 

a die pad provided ins«cJe the open.ng a 
central ponion ol the die pad being elevat- 
ed above a peripheral portion thereof sur- 
founding the central portion; 
a plurality ol support leads for connecting 
the die pad to the outer rail, each said sup- 
port lead including a raised intermediate 
portion higher in level lhan the other portion 
thereof, and 

a plurality of signal leads, which are con- 
nected to the outer rail around the periph- 
ery of the opening and extend toward the 
die pad: 

c) bonding the semiconductor chip on the cen- 
tral portion of the die pad in the leadlrame; 

d) electrically connecting the semiconductor 
chip 10 the signal leads via connection mem- 
bers; and 

e) molding the semiconductor chip, the die pad. 
the connection members, the support leads 
and the signal leads with a resin encapsuiant 
with a seal tape interposed between the back- 
side of the leadlrame and a die assembly and 
with clamping force applied to the leadlrame 
and the seal tape. 

17. The method ol Claim 16. wherein in the step e). the 
clamping force is applied to the outer rail of the lead- 
frame and to the seal tape. 

18. The method of Claim 16. wherein in the step b). a 
closed-k5op groove is formed in the lower surface 
of the die pad at the peripheral portion. 

19. The method of Claim 16. wherein in the step b). the 
die pad is partially punched between the central and 
peripheral portions thereof. 

20. A method for manufacturing a rcsin-moided semi- 
conductor device, comprising the steps of. 

a) preparing a semiconductor chip wiih elec- 
trodes; 

b) preparing a leadlrame. 
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the leadlrame including 

an outer rail surrounding an opening m 

which the somicoiducior chip will be 

mounted. 

a die pad provided inside the opening, a 
central portion ol the die pad being elevat- 
ed above a peripheral portion thcrcol sur- 
rounding the central portion, a groove be- 
ing provided in the vpper surface ol the die 
pad at the periphera'- portion, 
a plurality of support leads for supporting 
the die pad. and 

a plurality ol signal leads, one end ol each 
said signal load be mg connected to the out- 
er rait, while the other end thereof extend 
ing toward the die pad. 

c) securing the semiconductor chip onto the die 
pad by bonding the upper iurface of the die pad 
at the central portior^ to the backside of the 
semiconductor chip via an adhesive. 

d) electrically connecting the electrodes of the 
semiconductor chip mounted on the die pad to 
the signal leads ol the leadlrame with metal fine 
wires; 

e) molding the semiconductor chip, the die pad. 
the support leads, the metal fine wires and the 
signal leads with a resin encapsuiant such that 
the k>wer and outer side faces of each said sig- 
nal lead are exposed as an external terminal 
and that a lower part of the signal lead pro- 
trudes downward, and 

f) partially cutting the signal leads off such that 
an end lace of each said signal lead is substan- 
tially flush with an associated side face of the 
resin encapsuiant. and cutting the support 
leads o« to remove the resm-molded semicon- 
ductor device from the outer rail of the lead- 
frame. 

The method of Claim 20. wherein in the step b). the 
central portion is elevated above the peripheral por- 
lion by pressworking and half -blanking the die pad 
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Fig. 1 (b) 
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Fig. 3 (a) 
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Fig. 5 
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Fig. 9 (a) 
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Fig. 10(a) 
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Fig. 10(b) 
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Fig. 10(c) 
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Fig. 12(a) 
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Fig. 14 
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Fig. 15 
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Fig. 16 
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Fig. 17(a) 
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Fig. 18(a) 
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